esp@cenet document view 



1/1 ^— V 



DIELECTRIC BODY, MANUFACTURE THEREOF, AND SEMICONDUCTOR DEVICE 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



- european: 
Application number: 

Priority number(s): 



JP8298260 
1996-11-12 

FUKUDA TAKUYA; KANAI FUMIYUKI; KATOU 
KIYOTAKA 

HITACHI LTD 

H01L21/768; H01L21/314; H01L23/522; H01L21/70; 
H01L21/02; H01L23/52; (IPC1-7): H01L21/314; 
H01L21/768 

JP1 9960040929 19960228 

JP1 9960040929 19960228; JP1 9950039687 19950228 



Report a data error here 



Abstract of JP8298260 

PURPOSE: To enable a dielectric film which 
insulates the wirings of a semiconductor 
device from each other to be lessened in 
permittivity so as to relax the semiconductor 
device in wiring delay of signals. 
CONSTITUTION: A silicon oxyfluoride film with 
bonds of Si-F and Si-O is used for insulating 



the wiring of a semiconductor device, SiF2 X2 
(X=H, CI, OCH3 , OC2 H5 , OC3 H7 ) is used 
as reaction gas to form a dielectric film. 
Therefore, a silicon oxyfluoride film with bonds 
of Si-F and Si-O is smaller in permittivity than 
a silicon oxyfluoride film which contains bonds 
of Si-Si and O-F, so that a semiconductor 
device of this constitution lessened in wiring 
delay and enhanced in reliability can be 
manufactured. 
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[»*fll4] «flE*«l. 8 g/cm'£JU2. 4 g/cm 5 £[T 10 
ft? :Wfc&****tr 

[W#JH6 3 ««_kteS i F, X,#X£-£fr#X£ii$A 

^O^tfXCS i F, Xt^wrs^^sgjs^t^sus 

* ZmMiS ttfc ^X^JP4=- A S C fc £ 

[«*JH7] »*«6tC*5^T, X*i. H, CI. B 
r, OCH,, OC,H s , OCH, <n^-?nfrT~$>Z> Z. 20 

[f»#JH8] »*qi6K*ViT, MEX*^*-**, S 
i F,X, lmol 5 4 1k J *m?£>£> ' £ 

a. 

OSiS^^. 30 
[f»#Jgl 4] *5»#*«t. 40 

(So 

#3l#S«<B&H±K&BT*ra»©miSE*§l£, 
*S$!c©E*fl«ffiraK:f4BU 8 g/cm'JW± 

2. 4 g/cm'^T-e&D, *<ls7y{l:a*«»**tr«* 
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«R©E*««IWfctt«U ttR«***2. 8 6U:3. 2 
^TTfeO. BMfc:7y<fc&****tlR«fls£:. £*-T 

[0 0 0 1] 

±t^SK«il&tt««s©R**K:HT*. 
tO 0 0 2] 

^niffc. L*»U *«^fc±^.l|SE«SOit6iSt«. 

[0 0 0 3] 5fi^T«, iXtt(DB»6. tt*. 
7yfA^&5iiM (JBtTSiOFBt£ET)©»J*# 
teC9M%^jtA/-eSTV»S. #J;U£. "Preparation of 

SiOFFilms with Low Dielectric Constant by ECR Pla 
sma Chemical Vapor Deposition" Extended Abstract o 
f the 1993 Conference on Solid State Devices an 
d Materials (1993) p. 1 5 8 \ZfZffi.<D£ o C RfStf 
XlZ4 7yit&m (SiF,) 

"=>tVCV»2>. £fc> "Formation Mechanism of F— 
added S i0, Films using Plasma CVD" The 16th Procee 
dingsof Symposium on Dry Process (1 994) p. 1 3 3 \Z 

[0 0 0 4] 

t-rssia] se*os i ofbik:** 

««*<Oil*«® rig* o & 0 . B*tt*«3KV» <fc <^ 3 
[0 0 0 5] #fgBJ3 ±E©HWS*fc-r*H 
[0 0 0 6] 

mm?t%Lmi%?<D&mf&-8;zm?z>wtity vitm.m® 

[0 0 0 7] **WO««flc©«ai*ffiK:*t»T 
tt. S i F, X, #X£-£tr#XI::< S i F, X, 

CDX*;U*-£-5-*.TS i OFglSr^fifc-r-So 
[0 0 0 8] £6fC, *389!<D¥**&gR»w:6<r»Ttt, 

¥»#*«±K4fcBT*M»c©B*«SMK:. 
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[0009] ®m<ommm\z$ifaftm, & 

Zfn^ftffizm-lK fc<D<Z>jfO£&5. S i O, 

[0010] El 1 \$*&BM<d S i O FM. 0 2 ~EI 8 tt' 
g£3l?ft]£>nT^-5S i O, SiCibSWJSiOX 

(x=of, h, oh. ci) mtD^mm^Tn-f. m 

(DmTmffi&gV^T&sbZ. Sit. SiCEfiJr 
«S i F, ©#^ffl^£FWlil^B^£itL3K>T:£ 

OFWOtfc^m^tiS i O, S i O, £ 
^fgBjjrgwgfcfJK.fcntf, F£O0D&^nig££# 
-T?.^«iig©S i OFHgiOfc. SiiFOft^ 

£*rrs*HP#tjficDS i OFJ@l<D:£#£ ^sh. 

[0 0 1 1] H9SIS^«D)!HII*A^-4St. O- 
F«g-&tt, S i -Fg'&Cl/SIffWll^T** 
-5. ZCDfztb, O-F|g^fnSiOFlJ;0t>, 
S i - Fi^4tt5 S i O F^CD^\ £ *t/h£ < 

[0 0 12] Si -Fjte-&**-r5^«iS©S i OF 

K£»*-r*K:tt. S i - F < £ 2 
0, ftfi©2#CDS i-X (XteJ^&S^teH^H) «g 
•&x*;u^-a*s i -F^^x^;i/^-J;0 fe/h$^S 
iF,X,»f*ffl^5. H9t^-r<t-5(^ Si-H, 
S i - C 1 , Si -O^X^Jl^-teS i -FJS-&X 

*;u*-<tofe{&u. t^t, xa*. h, c i , och 

, . OC,H s , OC l H,^X'$>Z>tt=?-$:m^Z>Z.£tf& 
[0 0 13] Si -X<Dm^X.*)l*—tfS i -Fifg-g- 

x.^^-^'o^^^m^^m-t. siF,x,»f 

CDS i -Ftt*S£LT^**tS i -Xte8?grr-5cfc5& 
ttift£fe 9 tB -&•?>,, *#»Ctt. S i F, X, #^1 mol 
ICdt, S i — Fite-&**«PStU3^tVi 5 4 1 k J <DX*;|, 
^-^-EJ-^^«t5(C. iCVDgf(CEMS1'y7X 

s i 2 mm Lfr-oxtmrnvtzs i ic 

Jtt^TS. S^K* Wtm<D^^\t. SUcDS i F,X, 
*H^:fctf£l§)«iCDS i .letter*. u5LT, 01K 

^-r^-stes i tF^iia^ufc^idjsswrss i o 

FM5§E£Tl> CI iA^T^-S. 

[0 0 14] &*5. 0 9{C^-TJ:p(^ S i -Hifg"&X 
^M-HiOSi-Cl, Si-OM&lW-J: 
0t><£^. fct, X#HT££:9-T£ AH 
X T— i? > £ /£ < T -5 d <h £ £ . 

[0 0 15] 
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[0016] (mmmi) mi o\$s i oFmmdzizm 

l^CVDgfOliTiSif'ti-f 9u>#m (EC 
4, Slt^XSAf 5R^6, S«7Sr^}#-r-5*:^y 

-8, 2^7tcftja&&&iinrsi«jqttS9j:9ft&. 

[0 0 17] S^fgBjtotfctfccDfe&f:!. 4 7-WfcS 
f (SiF, ) tggilt (O, ) #X£fflU*S i OFi 
10 ©jfcgtte"3V»TRgi-r-&. SJCS^X^A© 5 , 6*»<i, 
•^ft^-'tlO, $2 0 0 (ml /min) , S i F, $4 0 

(ml /min) SHA"^, 3 ©ffi73«^ft$ii 

it^utto. 2 (p a) t-r*. 

2 F*3 0.0 8 7 5 (T) COMR&frtf. 2.45(GH 
z) ©T-f^Dll OSiAtXECR^XvSi^ 
L, O, tSiF, &lx.fo2i£ZZtT*mW.\ZS i OF 
KeAKTS. CCT, S«lCttl2 5 (mm*) <DpS! 
<DS llti&ffl^. Sfc, iA^^o$/t7- (P 
20 ») U6 0 0 (W) T<&&„ 

[0018] j$K3ft(D.R) \$p uizmatmvxm 

Pm = 6 0 0 (W) T-te, D. R = 0 . 2 (y 
m/min ) ^j£®|cDe«3.5 £ 

fc, 15jifcBI<DSg£#Sgte. S i - S i*S-&**0-S i - 
Oig-&CD10%, S i -O-FMSitfS i -FiS£"&<D3 
0 %t$n^„ fc*s. £ tt»d£Bl±CA 1 

(xps) j pmm%^m <mnr) -ew^s^t^T* 

30 [0 0 19] $i\Z, *^bj©— SttfifllT**. 27-yft 
->5> (S i H, F,) 5#AbTS i OFl^Mtl. 
fiJEK^fffiC-^^JTiawr*. S i F, 

Oi^tHUTftS. E£«aiS«^A^'f fa*/t7- 
fcttSbtt^flt. IAS 1 H, F,^7.»t-t5«ltCTLT 
Jtin-rS. WAS iH.F^XlAMO (ml/min) 
T«. SiF, ©B§©*§-g-©ii$2(g©D. R==0. 3 8 

(//m/min ) T?&-5. fiKBIjiScDigSDteS i H, F, CO 
JjtfS i F, «fcD#»X*;U:¥-jWSlr»fcfc"T?».&. 
[0 0 2 0] IH«SiH,F ! i:SiF, &m^TM 

40 fiKL^S i OFIK©*^KiRX^^ h;i/T$>-5. SiF 
, (B) , Si -Oll©ti>ttl 0 6 5 (c 

■■') . ffi&^{BiJC0¥{i¥"ll (HWHH) (13 3 (c 
m") T-abS. 6. tK^ (O-H) fcM 

[0 0 2 1] — SiH,F,TB (A) , S i -Ol 
«j©tp'5ttl 0 8 0 (cm"') , {£&^ffliJ(7)*M¥'IS (H 
WHH) tt2 4 (cm") T-*^<, 7^*3, 4»<frifc&a<*£ 
^S. S 1 -OteftttjlUJltSiRl. *«¥*B**/h* 

50 »^ftt^t*ft. 
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[0 0 2 2] S i H, F, \Z&2>Mf&m<D&'£Vtmi 

smxi (xps) , vmsmm <mnr> t^^^ 
s i-s s i -o-F^tt«iai$n 

5 i -OtS i -Fig-&lCj;0^$nT</i-&<, ^^7. 

1 -0-F£-&A,T<^&U7c*T&-5. 

[0 0 2 3] d©J£»£BI© £ «3. 2 gST^S. £© 
fittt. «^B»ra>SJ!,«t>o&SiO,flt<De = 2. 2 7 t 
HS!l$n-5^f9Xt^Si<^S i O, © e =4. 0 <h<D^i& 10 
tt*T?=1.7 6*. HI fC^TS i OFKKttbTJl 
fgfcofc £ = 1.88 \zmCfcm.£.£l.^T^Z>o 

[0 0 2 4] C(DJ:5i:, 27yfty7> (S i H 
, F. ) SMALTS i OFKSffttSt. J&BtSIgga* 
GLhU 2 ZiZ&i&ZtltzS i OFTOifS i-Ot 
s i -Ffi£K:.fc»j«i«;*ftSfci&. W*tt<S©fl:3*«j 

[0 0 2 5] GftKfl2) S i H, F, ©ftt3 0l:2Ht 

2 7 y 4H£R (SiF.CU A LT, te©*frtt 

tptcc 1 tt^zii$n-r, s i oFtttfca. j&siiift 

"b, SiH,F,*fflHft«fi»£Bi;-C, D.R=0.3 

6 (um/min ) e tt, S i H, F^IWcK 
J:OHa>k:i!5^3. 3 g*T£-5>. -Tttto-fe. S i F, 
Cl.SSMt. SiF, Srffl^*J:D"b«R«*© 

[0 0 2 6] Sfc, SiH,F,Ofti3 0l:2jHt27y 
(fcJiPil (S i F, Br,) *$ALT. (fi©^fl=ttHJSCT 

rtt«MS*V*\ S i OFBW*»JEKT**. SiF.C 30 
l,*WA-r**&a:H«K. BKffltaflEttD. R=0. 3 
6 (wm/min ) £#3.3 fI^T"&-5<£Sfm 

[0 0 2 7] (ftMStt3) S i H, F.OttbQKS?* h 
*v-(Dimetoxy) 2 7 y-fb** (S i F, (OCH,),)£jgA 

fig^tifcm^. Bt+tcttjftfwwsnr, siOFi 

fifcl&jiggte. S1H.F, ftfflHfcB»t»SBi; 
T, D. R = 0. 3 6 U/min ) £ te, S i H 

, F,€:ffll/iSJ;0il*^Ciei< 3. 3S«-C»S. 40 

[0 0 2 8] *fc. SiH, F.Of&bO ti^Xh^-XDi 
etoxy) 2 7-y-fba^(SiF, (OC, Hs ), ) SiALT, (&©£ 

mmzn-r, siOFi&i^tts. jsbijSSd. r 

(40. 1 5 (Atm/min) T&D. SiH, F,£ffl^£>« 
^£•9 ^tlli. S i F, (OC, Hs),©* 

Hta-C©3H*BE!8«fil»fcJ6-C»*. fib. v-x* 
§§<tge^€rJ!jD^LT. jffilO 4 0 (m 1 /min) £i£A 
$-a--5«t5(C-rn«, D. RteO. 3 6 (/xm/min) tci^] 
±-T-6. <t*S. £B3.3ggT*l.. 50 
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[0 0 2 9] S i H, F, fflftb0l:y7"D h*->(Dipro 
toxy) 2 7y(ba*(SiF, (0CH,),) 4iAl/T, ffi©& 
fm**m fcHUfcttTricMILT'b. TOCS iOF 
BI£J£l&-r#£>. fib. V-X*«iEfl?*10l»fSC. 
tT, £>Ii<D4 0 (m 1 /min) £igA£-fcr-5 <fc "5 
i"-£>„ D. R = 0 . 3 6 (m m/min), £ = 

3. 3 g£T*S. 

[0 0 3 0] ft*S. *fBW#©*WK:J:ntf. ScMdlH] 
fl©S>-5S«±tCS i OFl^IitSi^OlS^I 
©SffittSgtt. ffl^5V-A*«, SiF, (OC 
,H,) SiF, (OCHs) ,, SiF, (OCH,) 

, , s i h, F t <nim\zWimvimtf&^. 
[0031] (^mmi) mn 2\zs i oFUMtffl 

1^-5, 5pfT 5 P1S^©RF(RF: Radio Frequency) - C V 

SJS^i 1, SfS^fXiAff 

-12, :/5Xv£l£ffl©*H*£Wto-r*JBH««l 
3 <fct>&-5. 

[0 0 3 2] £"j\ *SB1C «fc 0 . S i H t Fi i 1 &ft 
(N, O^Sffl^TS I OFfll*(feflrr*«£K: 
BKM«S^^fX^A^5, 6 * 
n^nN, O S8 0 0 (ml /min ) , S i H, F, £ 2 

0 0 (ml /min ) !At5. 5JSS3 0£EAtt»«* 
*HSE(#5«l*»4Blw*l&)r-S^tT. 2 0 0(Pa)t 

13. 6 (MHz) ©1S^$4 0 0 (W) £_hgG«[ 
mi 4fcHHll]LT7 r 9Xv££jSU N, O tSiH, 
F,^SJ^$i±^eiiT-*1S(CS i OFBtSfifcK-r*. 
*«M««3 5 0 0C) 

[0 0 3 3] Si F.*ffl^fc«*C», KX?JE£tt%£ 
ftftV* S i H, F, i£fflt'^i:l^*D.R = 
0. 2 0 (jx/min) SiH,F,SffiK 
N,0 ©fttotHwO, fcffl^TfcS iOFKSMT^ 
D. R= 0. 1 U/min) JjnF£&*. S i F, £ 
JBWi»&K:tt, S i -fcdib^x*;^--****^ 

1 -H4tT2>S i H, F^fflWiRF^^-Ct 
S i OFSMt^S. 

[0 0 3 4] dCDck^KO, O^0!:N,O$;ffl^5 

teaEBtaflE^iRji-rsofa, n, ocd^o, .tofcs 

SttitS i OFl©Hi$£tt3. 2S«-C$>4. 
[0 0 3 5] ±m<D£?\Z. S i H, F, £fflt>-5>£. R 

[0 0 3 6] (HSS0IJ5) Ml 3 ICS i OFKJEMSKffl 
(^•5 I C P ( I C P : Inductively Coupled Plasma) - 

cvDgi$gt. EZtmofcfe^i 5, k 

6, zf ; ?x^$ii$.m<D&m$i&%im-?2>^'( ;n 7«t 0 
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[0 0 3 7] jfeT. *&BM£<ott&e>rztt>lz, 

.to, siF, t&mtix&m^xs lOFm&titm? 

•€-tl J ?tXO» 52 0 0 (ml /min) , S i F, 
54 0 (ml/min) «AT5. 3 ©JEfcttSNa 

«5ilS(^^«EI^«l»S)-rs^tT. 0.2 (Pa) 
<tT-5. 13. 6 (MHz) ©ig^&l (kW) 
1 7 (COTDLT^XvS^figU O, tSiF, £E 
)5^t5^tTMCS i OFK^lTtS. D. R 
= 0.2 U/min) Tfet), MI©£li3.5§«T 10 

gfc&j£K©tt£:R£tt. S i - S i*S£r#0- 
Si-O^©10%, S i -O-Fm&tfS i -Fig 

-&©3 o 

[0 0 3 8] 2yyit'>y> (S i H, F.) 

ALTfeS i OF)^5^fiK-r-5*^HjcD||ig0iJt--pi,iT 
IttWT*. i&e>&c.m4kmt. S i F, ©£:i*i:|igi;T'& 
SiF, ©l£!f©JS^©i&2te©D. R=0. 3 8 (« 
/min ) fi£^iS«Wlf Ja«S i H, F, <DjjtfS 

iF, ±0»«!X*;U^-A««^fci6-T?»*. 

[0 0 3 9] S i H, F, tSiF, *ffl^T»*bfcS 20 

i OFBt©#^KJRX^^ HJl/tr*5UTtt. ECR^7 

X7ottiHi;<. siF. ©»£, si-oigibco 

1>6ttl 0 6 5 (cm-') , f£gEScfflOOTi#flt^*g (HWH 
H) (J3 3 (cm"') m&tftfiZ* 

(O-H) fc^Sll^n-S). — S iH,F,TH Si 
-Ofitt©+tottl 0 8 0 (cm-') . «&gc{8iJ©¥M* 
ipl (HWHH) \t2 4cm') T'$>2>. 

[0 0 4 0] StS iH.F.lCi^MlCH Si- 
S i m-S&Zfi. S i -0-Ftt£tt«»$ftfc^. t£o 

t, mt&mmmt* jst'si-oisi -FM^ctD 30 

t»©teU &&t)<D^^S i - O-F^^'Wj^fc* 
j«£0iJ4 £|WHf e«3. 2 ggT'& 

[0 0 4 1 ] ±m<D£o\Z. S iH.F^fflV^i, I 
CP^5XTTt)fiiffflS i OFK^JgfiK-T^C 

[0042] (msey 6 ) ±.m&mmmT- «. bhi: 

§H^1 8 5S i OFIKl 9T»St5i^. ^fi£J&±© 
IHl«©*36«iE*llll©MIKJ:0 C©fc©. & 

m&m<Ditib\zm2CDmm&m±\z.M&L?2>m&* 312 

©ffia©*r**tf*<&D*e*B©«T*ffl<.. d*x 
^EfrCfcsMcte. SiaiO.Sffl^fcSiO, jfcBtT- 

fi£IR©##0iJ<i:LT, I2 10©gg£ffl^. SiF, © 
ftt> 0\ZS i Hi SHUTS i O, £j£R-rs»£fc'3<r> 

A^. 4 0 0 (KHz) 54 0 0 (W) 5EPJQU f&© 50 
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&m*&ffim i tmviztz. 
[0043] 7.rty{?*m&-2 j &u^m-&<Dfimmm 

tt, D. R = 0. 3 8 U/min ) T&O. T.Ay^SrS 
«*-&fc«*©da(iaflEtt. 3fiJM©0.2 7 U/mi 
n) BKMjtS©M'>»^X/1-y^jSSS. RT& 

0, £©lg"&teS. R=0. 1 1 (y/min) tte-S. d© 
^f©fiKK^5iai 5(r^To «TOJD.RiS.R 

©it-cfts$ti-5o d. Rims i H,m&m j p-?z.ii 

S. R^AO.S^ti^ 

«4. 0 ggf*5. 
[0 0 4 4] — ^*^H^©HJS0tJT*-5S i H, F, iO 
, TSiOFlSWSl^ X/'W:$'5M£-a-fc£ 
!->«^©«agH D.R=0.38 (« /min ) *T?3& 

0. xn-^*llstfci^o«I«n. 5 MM© 

0.19 (/x/min) T?&£>. M'>#©0. 1 9 (/z/mi 
n) ^S.RT*t), S i H, Sffl^Si^iOfcAt^ 

S.R ©*b^tS]±«. S iH,F,<DFiJ«$Iyf> 
tf?2>tctbT*&2>o S.R**Gl±Lfcfl\ D.RS, Si 
H t F,«**^f CtCJ:01f*S-&S^t*«T**. 
d©J;3('bT, D.R = 0.6 6 (tf/min ) tUZ>S 
I H, F,«*frTrE*±»C«t»J«Lfcd:^5. -f&fc>*> 
*«S»«CfiKita**«0. 6 6 U/min) -?E*±K:Mt» 
fifc-rst, 5 CwtiiCftS. £©£ 

&j5&jR©Ji:fi***6tt3. 2 SgtrabS. 

[0 0 4 5] CL©J;o(C, S i H, F, zm^x^?** 
iSSttTs£MtSi. «B§«*©Bt*»j6fcT?**«*» 
9Tft<. g««R*©**ft:SJB 
ftJ«Btj*flE©6J±*«Hft*. 

[0 0 4 6] S&fciS2©IE*©Wr**£Ttf, 
0©[^±5ia-5ICtt, 0 1 5 iZ7jk-?&5ts.MVi&J&l$.L 

>^Ay^*3&»WTjfe»f«tl«©i£bW*»*UT. 016 

©ttfcOK. »tttt-fl;¥tt0F* (CMP) SLTfcfi 

[0047] (mmm d 01711 aMB9i«©ttf4& 
&m&i&&mzj:r)i8.mt<ti2>s\om<Dmm 

ma t#^X^i7 h;Kcfctt^>s i -Ofcf-^wjg&g: 
fiijTr©^1S¥i|@HWHH©ii^5*-r„ £ tHWHHl: 
tt&fr>teHMffi#(&S. <6R**©SiOFtt*fls*fctt. 

^7.^^ hjw-zr#e>n-&s i -otf-^©<g&isfflij-e 

O^IffiHWHH^3 0cm-'KTOS iOFlSM 

[0 0 4 8] (SHJ£#J8) HS£«SJ1T?S i F, Srffl^T 
JgBK-r^S i OFM©*feig:5S«li^B. V«5 (MV/c 
m) SST^I.. M^©S i CITS. B.V=9 (M 
V/cm) Tfe?)„ cnSTIH^LT^^S iOFlil 
«OSiO, tt©M©ttJ«£J3o&BtCJ:r), H©B. 
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V £fa±T"££„ 

[0049] mmmti>T, Mm it-os \ f,4o 

<Dttt>0 \Z, S iH,420 (ml /min) tS i F< £ 
2 0 <m 1 /iin)JBV»*«||t35Mfea«»-&. CC0*§£, J£ 
fiSmcDj&JKiiSD. RteO. 1 9(/xm/min) ^ 

jR*n*Roaj«*J, s i oFHtii^os i ai© 

fiSKBfafiET&nKf, £ =3. 7 5jfi^OfiISr^-r. L-d* 
U SiF< ^I^TMbtS iOFl©E«3. 9 

T&fr*.. S i F, £FCD H-fcT>^^X 
SfflHTfe. »£7v*F—:/-CS&V». Lltltt, Si 10 
F, (DSi-Fife-a-^ SiH, ©Si-H^iOfe 

t*. s i f, co^m cus^n-r, s i h, <nmmiz&t> 

[0 0 5 0] *«W©*J6«T*S. fiJSfcl 1 T 

OS i Ft 4 0 (ml /min) CDftfc> 0 t, SiH, £2 

0 (m 1 /min) t S i Hi F, <5r 2 0 (ml /min) 5rffl 

v»*j*«;erfca»»*. «Md. r«o. 3 8 (m/dm 
n) je^l^s i of moitmmm^m^rc 

£ = 3.75 -e^ofe. fte*?^, ^J&J^fctS 20 

1 oFatii^cos i o, m<Dm<Dmf&\ztzz. z\n 

S i Hi Fi©S i -H^-&X^;U^-^S i H, CD 
S i -H«£x*JP=¥-iH8«-C**fc#, 7"7X7 
^ftAt 4X^M-*{S i H, F, iS i H, <DMM\Z 
£3^Z&t>ri2>frtbT*&2>. £=3.2 #>£e=4.0 
*-C©|6H"e£ tejfEfiifc (S iH,F,/S i H, ) CO— 

[0 0 5 1] Z\<D£oiZ, 7y»t J -t>^ffltlTfe 
S i H, F, 

[0 0 5 2] (mffiW9) 0 2 1 tt#f6BJl£^y&Lfc*g 30 
lM^ffiH&ft*SRAM©W®*li6£jfc-r. *SRA 

Mtt> ^TcoyD-fextr^o. Mit^n-s. 

[0 0 5 3] pS->U3>S«lfcaiRK{fcft (LOC 

os) K«t0 7-f-;n«Bi<k;iiii2*«jgj«$nfca. m%. 
<Dmm\z, y-h7s.z>*n^te«rH4, s^tts^i 
coh5>> ; x^t, 7^'-;^^'K^b^2^R^T^lcD 

h 7 >*J7>*\zm&TZ>m 2 CO h 5 >y7^3i«Stl 
-5. ^tc. &»B4, 5±tcn-^JHE»t&-55 1 ^> 
•>UD--fK (TiSi,) 12 4t>Wf&2tlZ>. Z\(Om 

tt-rzmt&mm (bspo <o^^utmm*mm 
*e»«si©©ii*t 7 5 ox:T<DV7u—\z&iom 

*n£n-5. I£V>T, '7'7X-7CVDSICi0, 4 5 0t 
TS iO,IA«i«Sn5. SiO,IiXf77"dTi 
fig$n^*6i(tMC0«^«:C{t;#W««WWS (CMP) 

9*«sn^. ^>->u-tM h (t i s i 

<)I2 4±I;, Tl^h'J V^77^-S.^x^^>^tc«l: 
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©»«^7^»**ft5. §ltttt£l$«>fc«£>® 

Ay KRtf id scoffing i \t)W&.znz>. 
[0054] d coesis i itfw&zntzm, sif, 

H, ^ffl^7"5X-7CVDftCiOS i OFl (it&« 
^3. 3) ^S1S±C0^:®{C^figStl^, SiOF^lC 
<fc*«««WW* (CMP) #SS3n&£<*:K e fctK 1 

m s cojp^t^iii 1 2 tfmi&iztiz. v&fctmm 1 

*-)imz?>?7.T>frt>ti2>77>fl 6. 17« 
f&^tlS. ttlr^T. 2JB10E»)B1 4*«»e6*nfc 
a. SiF.H, SfflW, S iOFl*^ft5Ml 
5**»J*Sft*. iill 5fC«, 7.;u-^-;i/t. * 
>^XT>d^^47"7^1 6, 1 7t, «Sn 

[0 0 5 5]-^COf£. mm<D7°n-t7,\Z£^T. 3 Jf B 

©E*tui2o. 3 m m e>¥-&tf&&m 1 9 , 7"7^2 

I. 4^acog2^^2 2, 4gSCD¥JS<t*6ftBl2 3# 

[0 0 5 6] ***#0*W»CJ:n»i. ±teco«fc5&S 
RAMlC&t^T. m^jl®^P B 1tt2 2 p s-C*2>„ Ctl 
K»U ttftgttfS i H^fflWWSnSS i cm 

f, jffl^tMsnss i oFmT'&ztm^mmft 

ffl&2 5 p lOOOOO^F^fCffi^-r-SJjDjS 
UtSUC&OT, 5ff©SRAMTaffiSIfl#f B 1^2 2 
~3 6psgSi:^f<tff,o<^ #fgBJ£*6SUfc 

s r AMT&II ^mmmmzftE&itvti^. f^x, 

S i F,H, &m^TMJ$.Ztl2>S i OFjK*iHSWO*6 
WltLTttfflffttf. SRAMK*5tta«^iBfi§*»tt 
aSSnSttfefC. S RAMC0«^i4^[^]±-r-5. CCO 

<t 5 mmm&xz < & o Bs^racomBi**aai 

[0 0 5 7] El 2 2»4:^£^ttb/t«&tUK^^& 
tl^DRAMCO^fffi^ifiSr^-T. H2 3te#DRAMCD 

^^u-t;uco±siaTfe-i><, cne.©^. bl, wl 

tt-tn-^ntfy h5-f >, "7— K5-f >Sr*-r. SNc 
ont, BL cont«^-n-PttX h U— K^©SSitt 

tS^SffliSr^b. x, y«^^'J-t;UCO^fe^^T. 
2 5 6Mty hDRAMCOS-^. x, y 0 . 8 5 

Mm, 0.6 5«mTW, *DRAMI1 KTCOT'd 

[0 0 5 8] p 1 -> >J 3 >lffi 1 lcl«K<bft ( L O C 

os) ic<tt)7^-;uH^bm2^B£$nfcS. 

CO^RfrlC. y-h 7ROtn^l£«^4. 5 SrWTSSII 1 
C0h7>^7,^<h > 7-<-;i'h*^bK2=&^A,T^lC0 
h 5 > 5? X ^ I' P^-T 2 CO h 5 > ^ #J£fi££ n 

mmrn (bspo ©i-sztieftBi^ricsti*. 
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T> ^7X7CVDftCJ;0S i OiK^MSns. 

s i o l t&timm<ommmzit¥fit3m#Lmmm (cm 
p) amtsti^z. t.\zi. ^mtn-y^^<—^3>m 

rtfcii. 8SK-7"->'J a>fr<=>&D. >B 
L. XM/--//-HSN, IIS <J)WMM1$Wfii 

>BLi3«ktfX his— S?/— FSNjPSISSn*/'*? H 
t, iEHIJf 1 1 fctft»)S£*lS. /Vj; F&tfffi*Jitt. 10 

^feT i n/a i /t i Naiiffi^tL, mm\z 
[0059] zco&mm i i tim&zntc'ik. s i f, 

H.SfflV^X^CVDSCiOS iOFl^ail 

<D±w\zMi&2tiz>. s i oFmizit^ffsmmmmmtt 
mtfmztizctiz&K). imm<D^mtm.mm\ 2 

3W£fi££*t5<, 79ftKSHti 2fcttn>^£ 
[0060] +v^->?ii«5n5. **/t-> 20 

^^fiKSBOS^«S«©-+Stt. 0.65AimX 0. 6 5 /xm 

-e&s. <-r-sfc«> 

[0 0 6 1] CVDftlCiDffJcStl^H^O.Zftm 
SN<DMWW.Me>Ms$.<Dfzlst>iZ, JP$ 0. 3 AtmCDS i 

o,ut««Jt«$n*. *sio, mis, *huy^7 30 

-f— R^h*7-f Xy^^fCfcO, 0.4#mxo.4// 
CVD&fCfcOJPS 0. 2 «m C^>^Xf>«*«»riE 

IC«t 9l&*£n-5. 8fcV>T, 5WUt?>?MT a, OJ 

* h 'J V ^7 7 -Y —Rtf H 7-f y>iOz J; 0 

tlS. ff$0.2«m ^tf?> (TIN) IS 40 

±m\ZWl&-$-Z>. ^t^^>M©7 P l^-h«SPL§lt±l 

MJy^77^-l:iOUyXh T*St)tlAc^. 
i7?>y/'!7^l:J;i9 7'l/-htSPL^MSn 
■&„ d©P#*T. Zf^if 1 4±fCTj"teO. 5 MmX 0. 5 
MmO^Wt^W^fiESn-S). ^K. TiNl, Al 
K. T I NBt£*3fc»|Bfi;£n;fc«. uO«I#iJt*hiJ 

[0 0 6 2] Z(D'&, *v^^©«Bit2JiB©iB* 
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6, 1 7 t«Sn5. fciS. ^>^7*X5^>©S*?fi£ 
*ftlCJ:0, EI2 2(DJ:-57Sii5SCOSft^7 p 7^1 6, 
1 7(DJg^*ipItltC^^. 

[0 0 6 3] *tC. 3«atf>8E85iJf 1 8*3<fctf/Vy K 1 
9#^fi££:ft£. £<=>K:. Mi£Lfc:7J»£(::±9, 3I§ 
CD^pJHfkS i OFffim&2 0«Sn5. -?-(D«. ± 
m\s1tmz&*), 7*7^2 1. 4JIl<DIE«§Ui2 2, 
2fctf4BS©¥fiflatftlH*2 3#Jgi££*l£. 

[0 0 6 4] *5B9i*©tftWfcJ:*ltf. 2 0 O^fP^coy 

£#OSL-£:±fE©<fc o &D R AMtll 3 %MmT&2>. 

O 1 ltfe5t^4$B3 8%8ST*0, IfelMR 
rt*S i F, *m^TMl&2tl5>S i OFlf*5t^ 
^4$6 2%iST$>5. t^T, S iF.H.Sffl^T 

m^n^s i oFm^mmmiivxmm-rnii, dr 

[0 0 6 5] 2M89!#tt. S i H, F, &1^T 

JBJ&LfcS i OFKSTFT-LCDW^r-bi^jtKtL, 
TfflUTTFT(tftl:o^TMLfc. ft*^S> 
«ffi3ftTlf»ftS i H, fciOJBjfcbfcS iO, ISO 
ttfcTFTK^UTfc&NL-fc. ^ntCiSi. SiO 
FKSffl^fcit. flSuHO. 6 (cm* /v. s) *§K 
T»t). -7j> SiO, R*ffl»r»fc«^/t£ = 0. 4 (cm 1 
/v. s) C©£-5&M©i£te. S i H, F 

¥-mit?2>rc.Z>\Z£.CZ>. 

[0 0 6 6] &is, S i OF*Ktt8McttJ&»**©T. 
LSI, /t7-h7>yX^, TFTfflOD/tiy ->^-->a 

>mzhiff-m-z&z>. 

[0 0 6 7] (hjsmi o) *js0tji©«fc5^cseR^ 

•e-T^^n^S iOFlt^T, ^i!f^NU 

©m^s^-r. ttstm^n mm\z&ftv> &\z®mw 

1.8 — 2.4 (g/cm*) TKH:S«G>— JfcHSttfc 
[0 0 6 8] 01911 mm&<Olfe®iW£.Q%-£.®Tg.V> 

seat LT+7>fe*e^5g[«m^s*-r 0 

[0 0 6 9] &>±<D£v\Z. 8 (g/cm-') « 

±2. 4 (g/cm" 1 ) OT^SiOFlAi, 

[0070] (*iS0ij 1 1 ) mmm iocs i o fi© 

[0 0 7 1] 12 2 0 ^fiaK©ifcSS«^t, 1^60 
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T. fcrtSU a&*#»©ttte, 1 CDS i H, F, £ 

0*<*-r«fc -5 lc. Jt^«45^2. 8~3. 2T. fi&7k#S 
tt— JfcR***«2. 8£TF&tf3. 2 «±T 
HHnr**. JtR«**«2.8 *RT»4. «J*«T©fc» 

T*. JtRflMs*t3.2 J; 0 *>;*:* Hi. O-F 

»fc-*>S i - S i «r^a»**fc«>K. g»««f»©*#*S 10 

[0 0 7 2] Z<D£o\Z, m©*»^**sfi«-r*fc 

J&fCte. Jt««**«2. 8~3. 2®gl*«^*C:t*l» 
[0 0 7 3] &*. WUt&XXOfttoQiZ, N«. NH, 

«©SMfctt#x«fflir»*i, SiNFK#*j*j£T*«. s i 

H, F, ig{fct£©N,, NH,^C^*^S iNFl$ 
J£fi£L> CnSrTFTy— hBtKffl^St, SiH, J 20 
m>TM&U1tS i Nlsy-Miltffl^STFT 
J:0A»«:Wtt5&»f»e>*ia. uC9i5(;, SiH,F,tt 

[0 0 7 4] 

©»v»R«#il3&»«fi!tT**fc». fi^©8EiSSiIi£©'> 
*3»*t>»*. 30 
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[0 1 ] *«9i<D S i O FjRRjfi. 

[si 2] natjfi&Rtt*. 
[0 3] mhb&rr*. 

[0 4] RRjfi&RR*. 

[0 5] BI*i£iRSS$5„ 

[0 6] RRjft&RR*. 
[0 7] MUtifiiBftt^. 
[0 8] BI*igiR«35. 

[0 9] tt£x*;i^-£«tttt*©£riEx*;i^-. 

[010] tmmmv-m. 

[011] »i«Bt©*n!R«X^i' 

[012] fdcKgB©-0iJ. 

[0 13] fi£ffil£B©-0a. 

[014] &R±<Z>Btjgj£ttH. 

[0 15] E«±©R»«««. 

[016] EiS§i±©tt^j£tK?5i. 
[0 17] . 

[018] mi&mnmmtiitmnmnmm. 

[0 19] ^BfcIJI©£Si*&SfcJft&tt#©g8&. 

[020] Mi&mcoitmnmtMiyk # momm. 

[02 1] &5£W<DS i OFBg^JHt^tl-SSRAM© 

WMRii. 

[02 2] *fgBJ©S i OFe^ffllr^nSDRAM© 



[02 3] 02 2©DRAMtC*3lt*^ ; E<J-t;i/CO±ffi 
0. 

5. 6-E*S*X*Ae. 7 •••*«, HWHH-fI¥ 
ft. 14-±llt, 17-3-f;k 18 -Eft. 19 
~2 1 - S i OFK. 
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